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What I want to see in a Proposal 


Define a customer or mission or application and demonstrate that you 
understand how your technology meets their science needs. 

Propose a solution based on clear criteria and metrics 

Articulate a feasible plan to: 

• fully develop your technology, 

• scale it to a full size mission, and 

• infuse it into a NASA program 

Deliver Demonstration Hardware not just a Paper Study, including : 

• documentation (material behavior, process control, optical performance) 

• mounting/deploying hardware 



Customer / Application 


Astro2010 specifically identifies optical components and coatings as key technologies: 

Light-weight x-ray imaging mirrors for future large advanced x-ray observatories 
Large aperture, light-weight mirrors for future UV/Optical telescopes 
Broadband high reflectance coatings for future UV/Optical telescopes 


National Academy “NASA Space Technology Roadmaps and Priorities” states that one 
of NASA’s top challenges should be to develop a new generation of larger aperture, 
lower-cost telescopes: 

Active align/control of < 1 arc-second angular resolution x-ray imaging 
Active align/control of 500 nm diffraction limit imaging systems 
Normal incidence 4-meter (or larger) diameter 5 nm rms WFE mirrors 

Heliophysics Decadal will be released this summer. 

Earth Science GEO-CAPE coastal ecosystem imager requires technology for 

alternative solar calibration strategies including new materials to reduce weight, and 
new optical analysis to reduce the size of calibration systems. 



Desired Technologies 


The subtopic has objectives: 

Develop and demonstrate X-Ray Technologies 


Develop and demonstrate UVOIR Mirror Technologies 

Develop and demonstrate optical coatings for EUV and UVOIR 
telescopes. 

Large aperture diffusers (up to 1 meter) for periodic calibration of 
Geostationary Earth viewing sensors by viewing the sun either 
reflection or transmission off the diffuser. 


Desire is to go beyond simple components to sub-systems. 



Technical Callenges 


In all cases, the most important metric for an advanced optical 
system is affordability or areal cost (cost per square meter of 
collecting aperture). Currently both x-ray and normal 
incidence space mirrors cost $4 million to $6 million per 
square meter of optical surface area. This research effort seeks 
a cost reduction for precision optical components by 5 to 50 
times, to less than $1M to $100K/m2. 


Successful proposals shall provide a scale-up roadmap (including 
processing and infrastructure issues) for full scale space 
qualifiable flight optics systems. Material behavior, process 
control, active and/or passive optical performance, and 
mounting/deploying issues should be resolved and 
demonstrated. 



X-Ray Technologies 


Potential x-ray missions require 

X-ray imaging telescopes with <1 arc-sec angular resolution and > 1 to 5 m 2 
collecting area; 

Multilayer high-reflectance coatings for hard x-ray mirrors (NuSTAR) 

X-ray transmission and/or reflection gratings 

Multiple technologies are needed to enable < 1 arc-sec x-ray telescopes. 

new mirror materials such as silicon carbide, porous silicon, beryllium; 

improved techniques to manufacture (such as direct precision machining, 
rapid optical fabrication, slumping or replication technologies) 0.3 to 2 
meter mirror shells or segments; 

improved testing techniques; 

active alignment of mirrors in a telescope assembly; and 

active control of mirror shape. 



X-Ray Desired Outcomes 


Successful proposals will demonstrate ability to: 

manufacture, test & control 0.25 to 0.5 m prototype x-ray mirror assembly; or 
coat a 0.25 to 0.5 m representative optical component. 

Ideal Phase 1 delivers 0.25 m x-ray mirror. 

Ideal Phase 2 advances technology to produce TRL 4/5 0.5 m mirror. 

Deliverables include all necessary documentation, including optical 
performance assessment and all data on processing and properties of 
its substrate materials. 


Phase 2 also includes a mechanical and thermal stability analysis. 



UVOIR Technologies 

Potential UV/Optical missions require: 

Large aperture, light-weight mirrors 
Broadband high reflectance coatings 

Successful proposals will demonstrate an ability to: 

manufacture, test &control ultra-low-cost precision 0.25 to 0.5 m optical systems; or 
coat a 0.25 to 0.5 meter representative optical component. 

Ideal Phase 1 deliverable would be a precision mirror of at least 0.25 meters; 
or a coated mirror of at least 0.25 meters. 

Ideal Phase 2 advances technology to produce TRL 4/5 mirror > 0.5 m. 

Deliverables include all necessary documentation, including optical 

performance assessment and all data on processing and properties of its 
substrate materials. 


Phase 2 also includes a mechanical and thermal stability analysis. 



Large UVOIR Mirror Technology 

Future UVOIR missions require 4 to 8 or 16 meter monolithic or 
segmented primary mirrors with <10 nm rms surface figures. 


Mirror areal density depends upon available launch vehicle capacities 
to Sun-Earth L2 (i.e. 15 kg/m2 for a 5 m fairing EELV vs. 60 kg/m2 
for a 10 m fairing SLS). 


Potential solutions include, but are not limited to: 

new mirror materials such as silicon carbide, nanolaminates or carbon- fiber 
reinforced polymer; 

new fabrication processes such as direct precision machining, rapid optical 
fabrication, roller embossing at optical tolerances, slumping or replication 
technologies to manufacture 1 to 2 meter (or larger) precision quality 
mirrors or lens segments. 

reflective, transmissive, diffractive or high order diffractive blazed lens optical 
components for assembly of large (16 to 32 meter) optical quality primary 
elements. 



Large Area UVOIR coatings 


Large telescopes require broadband (from 100 nm to 2500 nm) 
high-reflectivity mirror coating with extremely uniform 
amplitude and polarization properties. 


Proposals include, but are not limited to: 

investigations of new coating materials with promising UV performance; 
new deposition processes; and 

examination of handling processes, contamination control, and safety 
procedures related to depositing coatings, storing coated optics, and 
integrating coated optics into flight hardware. 

An ability to demonstrate optical performance on 2 to 3 meter 
class optical surfaces is important. 



Large Aperture Diffuser Technology 


Geo Stationary Earth viewing sensors need large aperture 
diffusers (up to 1 meter) for periodic calibration by viewing 
the sun either in reflection or transmission off the diffuser. 


New materials are needed to reduce weight. 

Typical materials of interest are PTFE (such as Spectralon® surface 
diffuser) or development of new Mie scattering materials for use as 
volume diffusers in transmission or reflection. 

Material needs to be stable in BTDF/BSDF to 2%/year from 250 to 2500 
nm and highly lambertian (no formal specification for deviation from 
lambertian). 

New designs are needed to reduce the size of calibration systems. 



Any Questions? 




S2.04 & S2.05 Award Statistics Total 


Phase 1 

Phase 2 

2005 

21% (8/38) 

71% (5/7) 

2006 

28% (8/29) 

63% (5/8) 

2007 

36% (4/11) 

50% (2/4) 

2008 

59% (10/17) 

50% (4/8) 

2009 

56% (9/16) 

50% (4/8) 

2010 

50% (11/22) 

11% (1/9) 

2011 

28% (7/25) 


Total 

36% (57/158) 

48% (21/44) 



S2.04 Award Statistics 



Phase 1 

Phase 2 

2005 

22% (2/9) 

100% (1/1) 

2006 

29% (6/21) 

50% (3/6) 

2007 

33% (1/3) 

100% (1/1) 

2008 

75% (3/4) 

50% (1/2) 

2009 

66% (2/3) 

66% (2/3) 

2010 

33% (4/12) 

00% (0/3) 

2011 

33% (4/12) 


Total 

34% (22/64) 

50% (8/16) 



2010 SBIR S2.04 


Phase I 12 Submitted 4 Funded 

Scale-up of Nano-Engineered AR Coating Process for Large Plastic Optics, Nanotrons 
Low Cost High Specific Stiffness Mirror Substrate, United Materials and Systems 
Silicon Carbide Corrugated Mirrors for Space Telescopes, Trex Enterprises Corporation 
Enhanced ORCA and CLARREO Depolarizers Using AR Microstructures, TelAztec 


Phase II 


3 Submitted 


0 Funded 



2011 SBIR S2.04 


Phase I 12 Submitted 4 Funded 

Diamond Turned Super Alloy Mandrel for X-Ray Mirrors; Dallas Optical Systems 
Lightweight Composite Mirrors for Telescopes; Materials Modification 
Carbon Nanotube and Carbon Fiber Reinforced SiC Optical Components; M Cubed 
Dual Band EUV Multilayer Coatings for Solar Physics; Reflective X-Ray Optics 


Phase II 


2012 
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S2.05 Award Statistics 



Phase 1 

Phase 2 

2005 

21% (6/29) 

67% (4/6) 

2006 

25% (2/8) 

100% (2/2) 

2007 

38% (3/8) 

33% (1/3) 

2008 

54% (7/13) 

50% (3/6) 

2009 

46% (6/13) 

33% (2/6) 

2010 

70% (7/10) 

17% (1/6) 

2011 

23% (3/13) 


Total 

36% (34/94) 

45% (13/29) 



2010 SBIR S2.05 


Phase 1 10 Submitted 7 Funded 

Innovative Deterministic Optical Surface Finishing, Nanotrons 
ELID Grinding of Large Aspheric Optics, Flemming Tinker Inc. 
Fabrication Technology for X-Ray Optics and Mandrels, Flemming Tinker 

Removing Mid-Spatial Frequency Errors on Curved Surfaces with VIBE, 

Optimax Systems, Inc. 

High-Resolution Detector for At-Wavelength Metrology of X-Ray Optics, 

Radiation Monitoring Devices, Inc. 

Cryogenic Optical Metrology Through a Chamber Window, Flexure 
Engineering 

In-Situ Extended Lateral Range Surface Metrology, 4 D Technology 
Corporation 

Phase II 6 Submitted 1 Funded 

High-Resolution Detector for At-Wavelength Metrology of X-Ray Optics, 

Radiation Monitoring Devices, Inc. 
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. 52 . 05 -S 926 - Hi^-Risohitiati Detectnr for AtWiido^th Metrology of X-Ray Optica 


fBIR 

JTTR 


PI: VlveIe Nagarkar 


Radhricn Monitoring Devices. Inc. - Watertown. MA 


Main demon and SLgnificajsce of Innovation 

^iD:b Liu Ian nr a of Jk fut[ X-aj focus lag ::L: ;ccp 4 in. ISdi!. -Jib ds: glep morn of 
nruing X-iiy owic: his )hd cr.vcul Co ib» d:: ilcaiasa: of Jk fi-sld erf X- 
jay asbanomy. ILL: : 0 : 4 m Drcada] Viarwy hijVHnhpe :b& ampertant cootaibudoa 
thii X-iaysstionnnri.'csninakg m lddmssia:; ;osa4 ofihBiansr fcucsiaj scunrific 
quBflici: ’tea: Uncli. Lolos. cosmology and tig boo sad Lev of gnfiigy and. LLi: 
n. 114 BvnLTi^unr.'Br-K. and rgcnnnasBS ii.v -i,g:icb Disdui ic ii::v_-i thnltny 
ButisE rtiiaolosy of X-ray npb.es. Tig d«vil»m«&: ef DKS-Ei=«r:ioD X-iay 
nnties wLD also lined bargee li:ii e d::: to goianEy psefonnansa sad so r Jibing 
fcunhr-cwd" LZ-rlrmiifiorls. 7be proposed dBiglcpenBa: dirneflv sddtassBS da;. n:gd by 
providing; a uniiqa: datnros -desiEDed iT>seifie:lly bo sippor Ihn d:- il:on:i: of thn 
nnxt ascsridoacf X-ray tola scopes aUoninfljesgmchKr: uni 4 on 11.4 bt: :□ 
rbarzclniizg such, dnv ices '.nib higi accuracy anddoatBiy opIinJsg dbaii 

pa ti mmr a 


Estimated. TEL at befitming and End of contract: ( Begr 5 End: 6 ) 
rgrTiTiieail Objectives and Work Plaii 



7b& goii of Jk icepe ifld tBsearch. l: In dnvBlop t iisb spatial rksoluoon dosschcr bos 
s:-n .vvbI&ie : b mntraLogy of Xraj cpd; s. In addidno. :o its iaosnic: spatial 
re iclmicn uk dgrgroi Ti.il I poos :ig s partial intbnasajn. avsi a '.vide energy i::k 
□: i 1:V in 100 LbY. psttm: X-ray p bn ten. cnimmiE evitt ratBS ox- cog ding; sons of 
KHz, Ljvb : lacDB :c1i:g iaisgtaE sib:. and. offer Bass nf usb. TLhs da to no tt-JI 
undBiEO no bi minus c slilii id n n. us m e v ltu 1 :: X-tav snurent. locBaiiza Ihn 
BniisLengd dsrtBcror, Jk peepo ;ed :b; sir: t ls di.-jdgd ll:o four as sin mis : 1) 

Fa blind on sad :iir:ei*i.: a hoc of high-pet boom me b sanialasoi tsnsors 3} Ensign 
sad issemtly nf i tpscialuid CCD cram, JJ .ilssritEi is: nLopmeai for improved 
spalial and seer by re solution. and 4) DntBeCoe ia:: ssanoa and deiziLed bv :1a icons ai 
RME and at SftA esc.:::: Tag proposed dsvs j-omsa; 'aHL s: uadgetakoa in 
rolsboraribn uith Lawranao L:v::nie:s K 1 - b.ou L Lst oc itesy {LLNL] phyiieists 
Tvho srgpir:of-i: mhb -Bipjisitjs far ibo doi'gLspsDea: offlidii X-iay wlsi scope--: 
bes Jk HucLbu Spectinscopic TeLsaenpa .ijiiy pfu'ii ..43Lj na; sina 


7b b -. a Lag of thi; r. pg of decoctur, & iieb pBifo:man:g X-iay nauinE canuui, l: ::id:a: 
trem our PhasB I tBsnlos vi ig:: ous p:c:-:c.^o& dsw: mr pliy: i a eraciaL rnln in i: nmmd 
rabtoahoa of Jk mo X-ruv IbL: seepgs fiat wlD fly no. rig ^ii£T.AJ. naisiea Tag propnsed 
die:eicr. vita it; gubsugd pgsfccQ^nig. wild sUnrv ir; jsBfe: sgviiil ;pg:ii: ag:v missLcn.: 


sad mis-EKn. sms:, iu: India: Jk furaia ’i-:a\ nu:sinns fx spaeg istrosmimca] ntsnrv hoiks. 
FC-KSJL SK& Jib WLJMk M im m. 


Noo-NASA ApplicatiaoE 

7b b ::eio; :d datsroi is Bxpgclnd Snd appUcilloos in Iha Bolds of fainb. :b; jlunoi X- 
ny rir-.-i’-rsy dsMciicL zisdizal a - lay aa: E.11E. surlnar nmdldnB. :iai:-r: ;olr:d X-riy 
diftardansmiBr 1: syndbroroa sourens, dynamic X-iay iaauinE of iyporrBLlndly 
pionBcdlBS, X-n.\ nucjoscofy, la-.v-liaia: flpti i~ ? 1 in it* ft»g | aplgp ijHamiiC m min c b~ u r ~l L7P 

BvaLaabons iJTDEsj of spargerafl siJ I'Liir eeiiijisav.. 


Firai Contact E- VrbI K ijarkii 

Fla di a Loall'do niionag; Dg tlco e . Inc . 
44 Runt Strut 


Wargrtira n, MA, C3472-+559 
FHOiSE: (617) fifiS-flSOO 


NON -PROPRIETARY DATA 



2010 SBIR S2.05 


Phase 1 13 Submitted 3 Funded 

Cryogenic & Vacuum Compatible Metrology Systems; Flexure Engineering 

Optical Fabrication & Metrology of Aspheric & Free Form Mirrors; OptiPro 

Very Large Computer Generated Holograms for Precision Metrology of Aspheric 
Optical Surfaces; Arizona Optical Metrology 


Phase II 


2012 



NASA SBO/STTR Technologies 

S3 .05-83 3 3 - Op lea] Pahricaticm and Metrology of Aspheric and. Fieefbms Mirrors 


/BtR 


JTTR 


PL David Mnhring 
Optimo Systems ]iC - Ontario, NY 


Idmn Cican-Dii and SLanifi eerie- of ttmoranon 


Qptifbo’s UlrraFecni Fmishize CJFF) it a sub-apem-e cornelian: wbesl and. belt 
hp* zriuki; and Ecjsbm rm ccess for rapid material ri=wil tool -±s grcuzc. Ml:: 
fo a znisbed cpri: Tze "JFY nam ; nsiciaL grmdiLg sub- surface damage. mid 
spatial frequency strars. and zcc.ids ; -is snscbazisn requited Coe ruficsi 
:«ikc»;. 7 b» LTF, w.ih els 5 axis cd ox den provides a pi al form incczsb 
teidilLezjL flats and spzeros as sndL as asphstres sad treefomi shapes. Tha LTz mis 
do; igued foe deep icjciv: ;z:pes and it it suizible far Enisbizss; reefer trial epe: s 
Lizas optics aim minuts reqrire cost nHstrive fchticiriou zed in -sir:. mBOoJony 
(Dhidniu. Currently she "JTF and Ultra &usf platforms have addressed the fob ri ran on 
racurra man ta foe small aspzerit and ftseforsza optics. Tins proposal implemecie new 
foe', designt on tzese platforms rsevued for lbs bbri: icon ar'lzrce muintt uricz. 
stringent mid spatuL wav hum surct requirement ; 


Estimated TRL a.t beginning ajidaodaf contract: { Basin: 2 End: 4 ) 



Tcdmjcal Objective :■ and W-rnk Plan 

Tlu zizil objectr/et of Ibis pzasn I ii to issalcp and damnosuata nerv sooliz.: and 
metrology techniques for Ihe fobritacm nfmeristoc cplLcil mirrors, utlums; fbs 
OtraFocm. ziniszmn. sXTF; p] inform and Uuxa&szf taszziques. TL: UFF plufomi it 
commercially available and so si effscrivoly mznufr; turs ; a ;p bars : sip In jCCmm 
diameter. Tie scaling up of tin "JFT LTcaYCzeel and process for large '.vor! pis: a 
arindins; and pohthiz.:; svill : sc sirs He anzdvsu and cpdnmalLcn of He fanes usiz.g 
bn he Bdemezs izaLyds |TZA j taczzriqnes. ijptUbo Systems will sess and analyze He 
mazrine. soohzg; aid frees ss requirements for luge optic a L mure: and mandrel 
fobcicidon. Tba devs.opid. cooling and ptnt ss s picamBcezs required for cost 
Kfikcv; fabr.rti-joc will ilziTe the design of l a:vr large mirror fobrirahoz plat tone. . 
A ley composer: In that rest s±f rc th e pi i: form and pcnces-s. is He iz-svtu 
metrology. New tsstnolosnes zzd stems iv.ll be tasted and izalysEbdoai exrstnsg 
E-Trip meat far sralabilily folmrn optics and mssriiziienmin the Cibehcadon placfocm. 
The abeve tasbzg tvJI pronds. tie sseps requirsii foe a ictus t ptnt :s s qreciaL 
Ldurllea tsiII be inzde so ovtcalL eyrln dme improvements iv.ib tze largo UluaWheel 
sui 'kLs design. IVim <sm Xfas-scCAM and UrF toolpash getetaden softvraro we 
will analyze various pcoeest scenarios to codmize the process parimetets and 
reduce she cycle limes tifailo mmmaiamg sEs teqnhed s'jrshcB aeematy. 


NASA Agplic-atiqm 

Betutheiary KAiA arolicadau i m: j.sis He fabric alioz of fonnmr maufrel i zesd bo 
produse mvliiple segmented shall mirree i foe the EzItecabocaL X-Ray Cbsen'inr-' (TtC'l at 
weld a; : spietie lzJoS axis paribcli: ce freeform optical : in t ices required by LISA and 
WFOtST. "These pcngtims require sosteffesdve sobirioms for si e fabri : a ri :m of large npbc; 
m i minors 


Non-NASA ApplicaftiooE 

Du DOS and romm&rcul apuli:alLozs foe tkis tarzzolngy is for LCmm to dOOsom dumetar 
irptLcs audwindoiis Tze scaling; up of rids tarzzolug j to lizgpr oplics, '.vindcsi ; and 
mirrors mill enable zest affective fobrizahoc. and metrology of military vehiclsi mindows, 
salaDire opties ind ssle leaps- oomponBC.SE. 


Finn ConlaaE- 


Divid lln hiing 
Optilbo y-zssms LLC 
Dam PazkivBV 
Ontario. H 5193 S 7 C 
PHONE: ( 5 BJ) 2 fi 5 - 01 fi 0 
FAX; f 5 S 3 ) 2 Sj -9415 


NON -PROPRIETARY DATA 


NASA SBIR/STTR Technologies 

52.05-9090 - Very large rmn^wnwr generated holograms for precision metnaLofy of upfae-ric apical surfaces. 


mm 

JTTR 


PI: Ctrnnyu Zhao 

Aiinona Optical Metrology LLC - Tucsoo, AZ 


Idennr.iar.iim and Significance of Innovation 

Atpluaic ivafioas of ipton opto: 02 a measured Yitib Ccwqrainr Generated 
tiolaariniE :'C GfiJ in. tomb ins hoc. unb r.-vmn-ar-iil inrarfarooaso::; Lais: CC-Hi 
(=6') pmsuda many advisiif : ; a piedEiot msrrolnBy of 2£plKcic rafscK: thav no. 
me: sue tanespendia sly larrs con'/ra rnrtaras or ciaarara she tTinnfciriil rarEaras, 
?—i ihay oSsr ™sr: measurement zcrizary vGEi subset!* ■gnaJbtj - is sskIk :ktoc 
that limits ibs ll rta>: v of a CGH m:ll tast Cnnmri cethnolBV' La e til unab.1 e to 
icrmateLy febricatE : lust J=fi r J CGH of atbilriry symmntiy on a high quality 
tub Eli a Lb. 

.Ar.ic- i Optical Maiialcvy LLC propose: In .vorl Tvidi dut colLsboriror; it JP1- to 
■jit.!!- larva CGHe ca high quality mbEtrire-e. Wa expect taa wiitiaE is not pec tec L so 
ive ppcpc ;e to cal Unlit the yi cirina airut iu sofr.Ture to lcbinve hiab wirenoai 
accuracy. We will develop lha eofiviiB ind febntste a couple of Fare: C C-H; ind 
expstima orally v 1 bd 2 .ro u» rtchnuLoey iu Phase I. 


Estimated TT1 at beginning and end of contract: ( Bean: 2 End: 4 ] 



Conical 

Mirror 


Large CGH 


Terbnical Objectives and Work Plan 


NASA ApplicatiaLif. 


Otirctivsr: ind .1 crfc plans : 

I .DeveLopm :ar of Eotivua for jranaraline; ccrrsciica Travel'll or iaip. (GWM) :n 
ordsc tc czJikrz,:: CCS! n— dus «rcr 
t. HjfinL i up in and output for ihi oa&u'ua 
b. Dsfivlcp liEoiriitn 
t Wcire and last coda 

2 . Vijidilicn of terfmcJogy '.vi'i 4 . liras CGff that has SAfATl. qitr: pitch, 
duoafoio, l ■ aast: ■■Cuili'.a bo wiitmc bzidi 

el Design ind faferi: ire tha CGH 

b. A to lit 1 : sly meis'ira tha irnlitu error eenarire the CAM 

c AcrnralaLv measure rl: Ttavefrant on:: dua to writing, nd compile it wiib lha 

CWM 

d Tuna lha snrhvireifDe-tBEEijy 

3 . Vibdallou of Hslmology WL~b 3 luga CGff that Iue LAFlGI aricine firth, and u 
lass sensitive rn writing errco This is to abtiiu tha EDUEinti ^ 1 ofwdhJtp :n t<r 
m&n 

el Eisiri md fatuiuta tha CGH 

b. Atouiirsly aa»: ;r_4 tha nujlitu orroc Hiar-ara tha CWM 

c AorurataL- ~ :i:ur: -is vravEftnnt arroo dua bo writiug, tad compile it wish lha 

CWM 


.All Lataa a tf harit ootiozl surfs cos ro he H'lachud into Epzica : id bait i: trom aot'tcala 
■asiiaE TEilb. Iute fXrHs. Ia putioular. lha ihiu ahoU minor: fee a: X-ra 1 - 1 ra iaicope: cauba 
mas :nadji.'ira luga CGHi to hiah i:cur:cy, eo eta ~bt mta'irals fat malt inf tiiosg mnrsr:. 
Tha JWSf primaiy :: jac:ars. alnady ma^traad with S’ CGH; cnuLd barer tesiad with 
1 25 pat CGIds be tsCI. 


Ndb-NASA Appicaians 

Lugs i;o&:no suificaau:edm ar omid bLEE-d TOloscafCE, lha Lirhner:fhi: L:c.;as. C; 
ExtiBoob Ulrm-Vinlnt (ELY; Jlhcacior.’. 1 Eyitams, is trail as ra: Liras tcnusi tscuL 
photo prsphy rimat 2 : uvll ha b altar isrltd ur. ib Inios CC-Hi. 


Finn Contacts- 


Ch'n:yr Zb 10 

j4xiz>rca Optical MntrnLorv LLC 
B9«N. IWiiaaDc. ' 

Tut :ou. B574390S7 
PHONE: pld) 24B-4453 
FAX: 0 - 


NON -PROPRIETARY DATA. 


NASA SBIR/STTR Technologies 

S2Jl5-3fl'7£ - Crying eh:: rad Vacuum CompatibLE Me-tology System 


/Bin 

fTTR 


PI: Grtgoiy Sdarfetein 
T Hpanir * FwgiTiw irm g - ColifigE Pail , MT> 


IdEiT.r.zaT.oa and Significance of Inaavainm. 

r.:xi»i im»udDa :s In fn)L~ iiils-p-ale i Laser Rids banning Held (LFlSHj 
ic.;:d; a theraizi -va '~mim .ihizuher fur opscaboc. in o sena: aid List Tsriimi 
diiLic.: The *-*l soal is & zouki -Leaded icaonlng sysisan inside a chias'Se: 

: xalled by nee Lime Radzj body oulsida is dumber. This system pro tides 
N ASA wi£.=:i croc.- level uncortaindeis sn fijohriatihvi^ while a: train era lure 
(Typical;, ■ tiyoganic, down to 2 UK) in list 7ar_:m (=dfflE-6 ton) and from several, 
riilaja pottle. 


This inEavidoo. provides NASA ami tie Amnxi Cnmionnty' aaK ted 
rapa'ailsilies far -A: aLannuri sid pscfonnzcoB vscionioL of wlescao: oo:ic:L 
surface ; and telescope opliczd : sssmblies. 


Estimated TEL at beginning ami -End of contract: { BagLa: 2 End: 3 > 
IgrTiniral Objectives and Work Plan 



NASA Applications 


Dsvek a detailed -io j i -a - ; to: tie tiro optics : ssezablias far «. cryacsm: vinmm 
iocipititle LFAEi. (3 jin rating Optics ( 2 ) Scanning Optra. 


b'ex.: -generation Ctyngenit Space leluKopec (JW5T, WFE.ST) 

Liz.de t, Rover ci Mizzed Lunar Mis nans to «xpL«4 ices u -As Poles 


Dsvelca detailed designs 6a: tie laser source 6ar a :r-ic seme ■.'ari'jin ; amp aiitle 
LELSH {Inez system arast pass ircisi ibe chamber wall). 


Cczapleie a cads study of other iDscumenis ibi: will bo cstssosd fot facility 

inta nririnn; ■lisr ma l iZBtjinn inn — optica] C*rfcCHianr» i~ i1 rmaTT l?lirn a nri 
n rfitrr ill cm man t-ZDit'C* k ETV Bfl HM h i har f r ~.rn p c ry u nh LatW F-Z'iilT. 


Non-NASA Applicatiaos 

Melralosy Methods fiar jiijsi Enviranment MamifioliLXLg ft other 
Eir:iinDmenla lli. 1 - controlled Processes 


Finn Contacts Russdd Cm 

Fleam Eii c ihas-lZ. s 
4423 Lefaish. 3.a:d "Suits 23 S 
Col™ ?ai. 2C740dd34 
PHONE: (41 fl) Bfi4-B92] 

FAK:0- 


NQN- PROPRIETARY DATA 


Any Questions? 



